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Abstract. Recognizing the state of the universities and disrupting their functions by performance 
evaluation helps them adopt more appropriate educational, research and institutional policies to 
conduct a university system. In this paper, the importance of the services provided and the activities 
of the university are determined by means of the balanced scorecard (BSC) approach, and the per-
formance assessment structure is implemented based on an integrated fuzzy multi-criteria decision 
making (MCDM) approach. For this purpose, interdependencies between BSC aspects and effec-
tive indicators weight are determined by Fuzzy Decision-Making Trial and Evaluation Laboratory 
(FDEMATEL) and Fuzzy Analytic Network Process (FANP) methods, respectively. Accordingly, 
the final weight of the effective indexes on the performance evaluation of university is presented 
and the educational income is recognized as one of the most important indicators. Finally, the pri-
orities of universities are specified in order to improve the performance and policy making by the 
importance-performance analysis (IPA). Therefore, the growth of the number of students should be 
considered as one of the most important stages in improving university performance in the future 
in order to achieve educational income. Moreover, the guidelines for universities and higher educa-
tion institutions are presented to identify key factors in implementing and improving performance.
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Introduction

Nowadays, the study of performance in different sectors of the country’s economy is one of 
the important issues that have attracted the attention of many organizations. The applica-
tion of a performance evaluation system by organizations is one of the key and vital tasks of 
organizations to survive in a competitive world (Borujeni & Gitinavard, 2017; Rezaie et al., 
2013; Sun, 2010). On the other hand, non-profit universities, as one of the sectors of the 
country’s economy have an important and special role to achieve industrial and economic 
development (Dyson, 2000; Iranmanesh et al., 2019). It is necessary to know the status of 
universities for continuing the targeted activities of the universities in the field of research 
and technology. The performance evaluation system is a valuable help in achieving this goal. 
Therefore, strengths and weaknesses of universities can be recognized by performance evalu-
ation systems (Hassan et al., 2016). 

The balanced scorecard (BSC) approach is one of the tools to evaluate the performance 
of organizations (Alipour et al., 2019; Beheshtinia & Omidi, 2017; Dizaji et al., 2018). The 
performance evaluation system, based on BSC, provides a basis for the proper, optimal and 
successful implementation of the organization’s strategy and creates a framework for in-
dividuals to find new perspectives for their activities and organization. The BSC has been 
widely applied in manufacturing, service, non-government and government organizations, 
and significant effects have been reported by organizations in many cases (Dinçer et  al., 
2017). Also, this approach is capable of considering the long-term mission of the organiza-
tion in developing strategies and evaluating performance (Papenhausen & Einstein, 2006). 

So far, several tools and methods have been proposed for solving performance evaluation 
problems using multi-criteria decision making (MCDM) methods (Hassan et al., 2016). For 
example, Analytical Hierarchy Process (AHP) model (Sohrabvandi et al., 2017), ANP method 
(Saaty, 1996), DEMATEL method (Gabus & Fontela, 1972; Solgi et al., 2019), and etc. are 
developed regarding the precise information. Furthermore, in some studies the aforemen-
tioned techniques are extended to address the vagueness and uncertain situation (Gitinavard 
& Akbarpour Shirazi, 2018; Gitinavard & Zarandi, 2016).   

Due to the issues raised in relation to necessity of studying the performance evaluation 
based on indicators and BSC aspects, the adoption of the appropriate method is very im-
portant for implementing this framework. In this study, performance indicators are applied 
based on a BSC aspects and a comprehensive list of them is provided as one of the main 
steps in performance evaluation. The purpose of this study is to develop a BSC structure in 
line with the strategic objectives of the organization. In this regard, a hybrid MCDM model 
is utilized based on DEMATEL and ANP models under uncertainty for evaluating the per-
formance of a non-profit university in Iran.

The rest of paper is organized as follows: Section 1 provides a comprehensive literature 
survey of the performance evaluation of universities. In section 2, the proposed evaluation 
model based on DEMATEL and ANP is prepared. In addition to, a real case study about the 
performance evaluation of universities is intended to indicate the efficiency and applicability 
of the proposed approach in section 3. In section 4, comparison analysis is elaborated based 
on importance-performance matrix. Finally, some concluding remarks and future directions 
are presented.
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1. Literature review

In this section, after briefly describing the history and methods of the performance evalua-
tion, the comprehensive literature review related to the performance evaluation of universi-
ties is presented in two parts of the methods and criteria. 

The performance evaluation of an organization is very important for each manager and 
can effective on their decision. It is a comparison of the actual performance levels with the 
targets of the predetermined performance levels (Slizyte & Bakanauskiene, 2007). Research 
literature review has broadly focused on the role of performance evaluation such as support-
ing the management process (Nuut et al., 2002), explaining the effectiveness and account-
ability of the organization (Baker, 2002), ensuring and tracking the quality of the organization 
(Baba & Shukor, 2003) and comparing different data sources and strategies planning (Nuut, 
2006). 

In addition, performance evaluation is influential on decisions, policies and strategies of 
organizations and managers. Therefore, proper implementation of performance evaluation 
in an organization leads to creating responsibility in the organization’s staff. Performance 
assessment in an organization can be considered as a basis for the establishment of a system 
of punishment and encouragement, which in this way also provides the ability to create a 
competitive environment in the organization (Atafar et al., 2013). The role of performance 
evaluation in developing performance improvement appears when the organizations need to 
continuously improve the different components (Ha & Yang, 2018). 

The attention of the organization (university) to customer orientation (student-centric) 
has had a great influence on the performance evaluation of universities in different parts of 
the world. Universities need to choose an appropriate method for evaluating performance 
and accurately estimating their performance in order to improve the level of accountability 
and customer orientation (Al-Hosaini & Sofian, 2015). Many researchers have addressed 
the performance evaluation in universities (Hassan et al., 2016). Kai (2009) expresses that 
the accountability in a higher education institution requires the organization to achieve the 
intended goals and expected performance. Also, he introduced performance evaluation of the 
universities as a basic approach to achieving accountability and an important tool for quality 
assurance. Sarrico et al. (2010) presented a comprehensive literature review of performance 
assessment and qualitative methods in higher education institutions and proposed various 
points in the implementation of these methods. Yao et al. (2014) regarded the multiple linear 
regression methods, based on non-financial data, in order to evaluate performance in China. 
Nazarko and Šaparauskas (2014) applied DEA method for efficiency evaluation of Polish 
universities of technology. Ding and Zeng (2015) implemented the TOPSIS and information 
entropy weight (IEW) methods to assess the 68 universities in China. Dai and Li (2016) ap-
plied AHP to specify the index weight and utilized fuzzy comprehensive assessment method 
to rank the private higher education.

A review of the literature shows that a BSC is widely used to design a performance evalu-
ation system. The performance evaluation system based on BSC provides a basis for the 
proper, optimal and successful implementation of the organization’s strategy and creates a 
framework for individuals to find new perspectives for their activities and organization. On 
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the other hand, the BSC is a technique that is used extensively to measure the performance of 
organizations, based on four main areas: financial, customer, internal processes, and learning 
and growth. Kaplan and Norton (1995) pointed explicitly to the existence of causal relation-
ships between the four dimensions of BSC approach. Also, they concluded that there was a 
causal relationship between the goals and the criteria of these four dimensions in the process 
of balancing scorecard analysis. 

Accordingly, it can be concluded that to achieve financial results (Financial perspective), 
the organization must create value for its customers (Customer perspective). This won’t hap-
pen unless it is distinct in its operational processes and conforms them to the needs of their 
customers (Internal processes perspective) and it is not possible unless the organization has 
created a suitable work environment for its employees (Learning and growth perspective).

Many researchers have benefited from integrated BSC and MCDM for performance 
evaluation and the cause and effect relationships among the four BSCs approach (Ling Sim 
& Chye Koh, 2001; S.-I. Wu & Hung, 2007). Accordingly, learning capability and financial 
performance have a directly positive correlation with each other (Tippins & Sohi, 2003). In 
summary, the growth and learning aspect has a positive effect on the financial perspective. 
Lin and Wu (2008) applied DEMATEL technique for creating and analyzing a structural 
model including cause and effect relationships between BSC dimensions. 

Although the concept of BSC has been widely accepted and applied in the business in-
dustry, apparently it has not been used extensively in the educational sector. Following the 
successful implementation of a BSC in profit organizations, many non-profit organizations 
sought to implement this framework. Today, many higher education institutions apply BSC 
approach. Papenhausen and Einstein (2006) presented a comprehensive guideline for imple-
menting a BSC approach in the faculty of business, based on specific goals and appropriate 
measures for each one in their faculty. Chen et al. (2006) applied a BSC approach to perfor-
mance evaluation as a strategic tool in Taiwan’s higher education. The results of their research 
indicate that a BSC can be successfully implemented in higher education if supported by 
senior executives, and the indicators of performance measurement are designed to achieve 
the goals correctly. Table 1 shows the evolution of previous research in the application of BSC 
in higher education institutions.

Today, the attention of many researchers has been attracted to the field of perfor-
mance evaluation of universities and higher education institutions because of the criti-
cal role of these institutions in the society and the existence of a competitive market 
among universities. Traditional methods of performance evaluation based on financial 
criteria are unable to meet the increasing needs of universities. In addition, traditional 
performance evaluation systems have limitations such as lack of full reflection of reasons 
for success or failure of the organization and failure to properly establish cause-effect 
relationships among the factors driving success and achievement. Therefore, these sys-
tems cannot support organization management plans. By studying the subject literature, 
performance evaluation based on BSC approach is able to evaluate the organization’s 
performance from a variety of financial and non-financial perspectives. Also, this ap-
proach attempts to establish a link between operational controls and short-term activities 
and long-term vision and business strategies. 
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The main contribution of this paper is to apply the integrated ANP- DEMATE –IPA 
technique in the fuzzy environment based on BSC approach. Applying these approaches 
provides a framework for the organization to implement its strategy and its results. In this 
regard, the approach presented in this paper has the advantage over other approaches that 
can identify the main dimensions of the organization in the context of causal relationships. 
As a result, decisions and related executive actions can be transformed into a very specific 
way of relationship for strategy transfer across the organization. 

Therefore, the purpose of this study is to investigate the effect of each of the sub-com-
ponents of four dimensions of BSC and provide a comprehensive performance evaluation 
framework for performance assessment of the non-profit universities. The proposed method 
will be able to consider multiple criteria simultaneously, taking into consideration the rela-
tionships between each of factors and sub-factors. In this research, the DEMATEL and ANP 
techniques in fuzzy environment are applied to describe the relationship between different 
criteria and indicators of performance evaluation.

 2. The proposed approach framework

As mentioned before, the BSC approach is applied to evaluate the performance of a uni-
versity, and to achieve this goal the integrated approach is proposed based on ANP and 
DEMATEL techniques in fuzzy environments. The inputs of this model have included 
a set of performance evaluation indicators, derived from BSC metrics. In general, the 
proposed research framework, including how to process a fuzzy system, is shown in 
Figure 1.

Table 1. Use of BSC in higher education institutions

Author (s) Research topic Methodology 

Zolfani and 
Ghadikolaei 
(2013)

Implemented the BSC approach to evaluate the performance 
of university based on MCDM methods.

DEMATEL, ANP 
and VIKOR

Atafar et al. (2013) Applied the BSC approach in the performance assessment 
an educational unit in Iran.

ANP

Ramasamy et al. 
(2016)

Suggested a hybrid framework to evaluate the performance 
of institutions in higher education.

AHP

Gamal and 
Soemantri (2017)

Determined the BSC effect on performance of future private 
colleges.

linear regression

Özdemir and 
Tüysüz (2017)

Evaluated Turkish higher education based on the BSC 
approach. 

FDEMATEL and 
FANP

Alani et al. (2018) Utilized the BSC approach to evaluate performance and 
measure quality services in higher education in Oman.

null hypothesis, 
χ2, and 
regression 
analysis

Nurcahyo et al. 
(2018)

Formulated strategic based on BSC approach in Higher 
Education Institution.

Borda (ranking) 
and AHP
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Figure 1. The proposed framework for evaluating university performance
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2.1. DEMATEL methodology

The DEMATEL method was introduced between 1972 and 1976 by the Battle Memorial In-
stitute in Genoa (Gabus & Fontela, 1972). The causal relationships between indicators were 
converted into a tangible structural model in the decision-making issues (Tzeng et al., 2007). 
The DEMATEL technique operates based on directional graphs, and these graphs are able 
to display the directional relationships between the subsystems. In order to easily use DE-
MATEL method, this study summarizes the weighting method, used by Gabos and Fogtella 
(1972) and presents the following in four main steps:

Step 1: Establish a direct relation matrix.
Step 2: The direct relation matrix Z is converted into a normalized matrix of direct rela-

tions using Eq. (1) (Hung et al., 2006):

 · ,X s Z=  ; (1)

 
{ }1 11 1min 1/ max ,1/ max , , 1,2,...,n n

i n ij j n ijj is z z i j n≤ ≤ ≤ ≤= == =∑ ∑ . (2)

Step 3: Construct the overall relationship matrix.
The overall relations matrix (T) is calculated using the Eq. (3):

 ( ) 1T X I X −= − , (3)

where I is the elementary matrix.
Step 4: Provide the causal chart.
The sum of the elements of the rows and columns of the matrix T is calculated by the 

Eqs (4) to (6), and they are named as the D and R vectors, respectively. Then, the horizontal 
axis value of the diagram (importance of axis) is calculated by summing R and D vectors 
indicating the importance of the relevant criterion. Similarly, the vertical axis of the diagram 
(dependency axis) is calculated by the relationship ( D R− ). The criteria are divided into two 
groups of cause and effect through these two axes. 

 [ ] ,   , 1,2, ,ij n nT t i j n×= = … ;
 

(4)

 . 1
1 1

[ ]
n

ij i n
j n

D t t ×
= ×

 
= = 
  
∑ ;

 

(5)

 . 1
1 1

[ ]
n

ij j n
i n

R t t ×
= ×

 
= = 
  
∑ .

 
(6)

2.2. Group fuzzy DEMATEL

So far, we have mentioned the DEMATEL technique and its application in certain condi-
tions. However in many cases in real life, we face with decision data that come from human 
judgments which are always confused. In such a situation, traditional methods that use cer-
tain values appear to be inappropriate. Therefore, in this research, the fuzzy format of the 
DEMATEL method is used, due to the more accurate results and simpler decision making. 
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The procedures for performing the fuzzy DEMATEL are described below (Lin & Wu, 2008).
Step 1: Establish a fuzzy direct relation matrix.
The pairwise comparisons are established in order to investigate the internal relationships 

among evaluation indices and to determine the effect of factor i on factor j. The linguistic 
variable based on triangular fuzzy numbers is presented in Table 2.

Table 2. The linguistic variables and corresponding fuzzy numbers (W.-W. Wu & Lee, 2007)

Triangular fuzzy numbersValues of linguistic scales

(0.75,1.0,1.0)(VH) influence Very high
(0.5,0.75,1)(H) High influence

(0.25,0.5,0.75)(L) Low influence
(0,0.25,0.5)(VL) Very low influence
(0,0,0.25)(NO) No influence

Step 2: Formation of a normalized matrix (Matrix X).
In this step, the CFCS method (Opricovic & Tzeng, 2003) is used for the formation of a 

normalized matrix of direct relations based on following equations:

 max
min( min ) / ,k k k

ij ij ijxl l l= − ∆ ;
 

(7)

 max
min( min ) / ,k k k

ij ij ijxm m l= − ∆ ;
 

(8)

 max
min( min ) / ,k k k

ij ij ijxr r l= − ∆ .
 

(9)

In this equation: max
min max mink k

ij ijr l∆ = − .  
Step 3: Calculate the left normal (ls) and right normal (rs).

 / (1 )k k k k
ij ij ij ijxls xm xm xl= + − ;

 
(10)

 / (1 )k k k k
ij ij ij ijxrs xr xr xm= + − .

 
(11)

Step 4: Determine the value of the final normal certain.

 (1 ) / 1k k k k k k
ij ij ij ij ij ijx xls xls xrs xls xrs   = − + − +    .

 
(12)

Step 5: Calculate the certain values.

 max
minmink k k

ij ij ijz l x= + ∆ .
 

(13)

Step 6: Combine the certain values.

 ( )1 21 .P
ij ij ij ijz z z z

p
= + +…+

 
(14)

Step 7: Construct the overall relations matrix.
The overall relations matrix T is calculated using the Eq. (3).
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Step 8: Generate the causal chart.
The value of the horizontal axis of the diagram (importance or effect axis) is calculated 

through the sum of R and D vectors ( ).D R+  The vertical axis of the diagram (dependence 
or impact axis) is calculated by the relationship ( ).D R−

The relevant criterion belongs to the cause group; if 0D R−  ;
The relevant criterion belongs to the effect group; if 0D R−  .

Therefore, the causal diagram is obtained by drawing points with coordinates of ( ,D R+
).D R−

Also, the normalized T-matrix can be used as an estimate of internal weight among the 
criteria considered in the fuzzy ANP model. In this study, the normalized T matrix is used 
to find the internal relationships between the main BSC criteria and the internal weight of 
the communication between them.

2.3. Fuzzy ANP model

The pairwise comparisons’ questionnaire have been used based on the tangible expressions 
in the collection phase of the experts’ opinion. The scale used for this study is a 1–9 scale 
proposed by Tesfamariam and Sadiq (2006), based on Saaty’s scale (Table 3). 

Table 3. Converts linguistic variables to triangular fuzzy numbers

Linguistic variable Triangular fuzzy number

Equal importance (1,1,1)
Weak importance (2,3,4)
Essential or strong importance (4,5,6)
Demonstrated importance (6,7,8)
Extreme importance (8,9,9)
Intermediate values between two
adjacent judgments

( 1, , 1)X X X− +

Mutual triangular numbers (1/ ( 1),1/ ,1/ ( 1))X X X+ −

I. Defuzzification of expert’s opinions 

In this research, first, the fuzzy responses are converted to the definitive scale in order to 
assess the compatibility of responses. Second, the definition of adaptation in the traditional 
hierarchical analysis method is used to evaluate the accuracy and consistency of responses. 
Various methods have been suggested for defuzzifying the fuzzy pairwise comparison ma-
trix. In this research, the Opricovic and Tzeng (2003) method and Eqs (11) to (17) are used 
to defuzzifying the fuzzy expert response. The reason for using this method is to apply of 
maximum, minimum and membership function of fuzzy set in calculating total score si-
multaneously.

II. Calculating the consistency rate

In this step, the pairwise comparison matrix is created for the criteria n (C1, C2, …, Cn). 

{
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1/ija aji= , i j≠ ; (15)

 1iia = , i∀ . (16)

Then the decision-making matrix is a reciprocal decision-making matrix which leads to 
achieve consistency weights. If Eq. (17) is met then the weights will be completely consistent.

 ij ik kja a a=  , ,i j k∀ . (17)

If the decision matrix is reciprocal and its elements are completely transitive, then the 
weights will be completely consistent and the weights can be obtained through the following 
equation:

 
( ) ([ ])i j n nCFCS A w w ×= . (18)

Also, the following equations can be used to obtain weights when the decision matrix is 
not completely consistent:

 max[ ( ) ]· 0CFCS A W−λ = ; (19)

 1iw =∑ . (20)

( )CFCS A , maxλ , I  and W  represent certain decision matrix, largest specific value of 
the certain decision matrix, elementary matrix and column matrix of weights, respectively. 
If the certain decision matrix is completely consistent then it will be max nλ = . Where the 
A value, the consistency indicator, is designed based on this principle. How to calculate this 
index is as follows:

 ( ) ( )max / 1CI n n= λ − − . (21)

This index shows the consistency rate of the certain decision matrix which is dependent 
on n. We divide it into another index, called the Random Index (RI) to deliver this index 
from n. Table 4 shows the values of RI for different values. The new index is obtained as 
follows:

 
CICR RI= . (22)

Table 4. Random index (RI) values for n (Saaty, 1988)

1514131211109876543n

1.591.571.561.481.511.491.451.411.321.241.120.900.58RI

The upper limit of CR for the consistency of the pairwise comparison matrix is given in 
Table 5.

Table 5. The upper limit of CR for the consistency of the comparison pair matrix (Liou & Wang, 1992)

4n4 × 43 × 3n
0.100.080.05CR<
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III. Aggregation of expert’s opinion

In this research, the Eq. (23) is used to obtain an aggregation of the expert’s opinion and to 
obtain the final tables of pairwise comparisons.

 ( )1 2 1 2 1 2, ,k k k
ij k k kZ l l l m m m r r r= × ×…× × ×…× × ×…× . (23)

3. A real case study

The University under study utilizes the experienced and motivated staff and professors to 
achieve the highest status of the region in educational, research and cultural affairs through 
the science production and entrepreneurship approach. Nonprofit university as a service 
sector has an undeniable role in Iran’s education and research system so that the success-
ful operation of this university creates the motivation and stimulus in the field of country 
research, industry and development of its economy. Therefore, non-profit universities like 
other universities should have a strong and successful performance in achieving these goals 
and strategies. They can achieve these goals with the help of management and performance 
evaluation. Hence, in this paper, the importance of the services provided and the activities 
of the university under study are investigated based on the four aspects of BSC (financial, 
customer, internal processes, growth and learning). Since it is important to set goals in the 
studied university and the higher education institution for creating the BSC measures, the 
relationship between goals and strategic orientations is considered in this paper. In fact, 
with this action, the strategies and goals of the organization are actually considered in the 
development of BSC indexes (Table 6).

Table 6. The Relationship between overall strategic direction and university goals

Overall strategic 
direction University goals

Economic 
productivity

• Sustainable economics in a changing environment
• Starting economic activities in authorized and revenue sectors
• Reduce costs

Development of 
customer service 
quality (students)

• Quantitative development of disciplines in graduate and postgraduate degrees
• Growth of students by relying on improving their satisfaction
• Applying new educational methods
• Quality assessment of education
• Identifying new interdisciplinary 
• Create and approve identified fields
• Develop and equip the library, workshops and laboratories
• Providing classes to the internet and the display system
• Solving welfare needs and providing facilities to students

Development 
of research and 
research culture

• Development and improvement of quantitative and qualitative research 
  indicators
• Facilitating the approval process of research projects

Staff and 
learning

• Increased productivity of administrative staff
• Delegation of faculty to study trips
• Implementation of training courses for professors
• Attending the faculty
• Training of administrative staff
• Fulfilling the welfare needs of administrative staff
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As can be seen, the relationship among the goals and strategic orientations is deter-
mined in Table 6. This paper uses a top-down approach to relate university goals to aspects 
of BSC. This approach begins by examining the final goals and objectives of the university 
and outlining ways to reach the desired destination. In the next step, each of the university’s 
goals is embedded in the BSC aspects of the university, and by obtaining experts’ opinions 
are identified suitable measures to evaluate the university performance. With this approach, 
each of the BSC measures is proportional to a specific goal and the relationship among de-
sirable goals with strategies is considered through strategic orientation. It should be noted 
that experts are involved to create appropriate measures. For this purpose, ten experts (The 
Executive Committee is composed of the University President and Vice Presidents-With a 
PhD and average age of 42 years) are interviewed in relation to the checklist of indicators 
due to strategies, goals and university general purposes. Finally, the measures (indexes) are 
determined based on the criteria defined in the articles (On each of the four aspects of BSC, 
on average, 14 criteria were recognized) and also the most relevancy to the university situa-
tion. The BSC measures are expressed in Table 7.

As mentioned in the previous section, the related measures were identified for each of the 
main the BSC aspects with the help of the results of previous studies, the goals and strategies 
of the university, as well as the expectations of the stakeholders (experts). The model of the 
issues under study is understandable through these indicators. In this step, the relationships 
between the main indexes of the issue (BSC aspects) and relationships between indicators 
with oneself or other indicators are examined. The internal relations between the four major 
dimensions of the BSC and the relationships between the indicators have been shown in 
Figure 2. It is assumed that all indicators of each dimension affect each other.

3.1. Relationships among BSC aspects

A Fuzzy DEMATEL technique is used to obtain the relationships among BSC aspects, and 
the steps this approach were described in the previous section.

In the first step, the impact of BSC aspects on each other is calculated using the scales of 
Table 6 and with the help of expert opinions. Accordingly, Table 8 shows the relationships 
among these indicators based on the expert opinions.

Linguistic terms based on Table 2 are converted into numerical values to assess the im-
pact of the BSC aspects on each other, and as result, Table 9 is obtained.

Finally, Table 10 is obtained after applying the CFCS method, based on Eqs (7) to (14) to 
defuzzifiy the experts’ opinions.

Similarly, the certain values are obtained for 9 other experts. The average defuzzification 
results for these 10 decision makers or the expert consensus matrix are presented in Table 11.

The normalized direct-relations matrix and the overall-relations matrix are obtained from 
the values of Table 15, with the help of Eqs (1) and (2), and with regards to the maximum 
amount of sum of rows or columns, which is 1.337. Tables 12 and 13 show these values.

A remarkable point in this technique is the formation of cause-effect charts that will be 
a significant contribution to the analysis of the conditions. The cause-effect graph of BSC 
aspects is shown in Figure 3. In this respect, first, we establish Table 14, by considering the 
overall-relations matrix.
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Table 7. Assigning university goals to BSC

BSC aspects University goals Measures Reference

Financial (C1)

• Sustainable economics in 
a changing environment

• Starting economic 
activities in authorized 
and revenue sectors

• Reduce costs

Rate of return on 
capital (C11) Alani et al. (2018)

Annual income growth 
(C12) Al Kaabi (2018)

Costs reduction (C13) Al Kaabi (2018)
Educational income 
(C14) Vroon (2010)

Students (C2)

• Quantitative development 
of disciplines in graduate 
and postgraduate 
degrees

• Growth of students by 
relying on improving 
their satisfaction

• Identifying new 
interdisciplinary

• Solving welfare needs and 
providing facilities to 
students

Students’ satisfaction 
(C21) Mourato et al. (2019)

Service quality (C22) Alani et al. (2018)
Developing 
relationships with 
students (C23)

Mourato et al. (2019)

The growth of the 
number of students  
(C24)

Fijałkowska and 
Oliveira (2018)

Graduates’ satisfaction 
(C25)

Fijałkowska and 
Oliveira (2018)

Graduate employment 
rate (C26)

Fijałkowska and 
Oliveira (2018)

Internal process 
(C3)

• Development and 
improvement of 
quantitative and 
qualitative research 
indicators

• Facilitating the approval 
process of research 
projects

Timeframe for 
providing services 
(C31) 

Al Kaabi (2018)

Information technology 
(C32) Mourato et al. (2019)

Scientific publications 
(C33) Farid et al. (2008)

Productivity of facilities 
(C34)

Chen et al. (2009) 
Tseng (2010)

Standard processes 
(C35) Wu et al. (2011)

Learning and 
growth (C4)

• Increased productivity of 
administrative staff

• Delegation of faculty to 
study trips

• Implementation of 
training courses for 
professors

• Attending the faculty

Employees and teacher 
skills (C41)

Fijałkowska and 
Oliveira (2018)

Satisfaction of 
employees and 
professors (C42)

Al Kaabi (2018)

Innovation in teaching 
(C43) Mourato et al. (2019)

Professors and staffs 
encouragement (C44)

Fijałkowska and 
Oliveira (2018)

Retaining staff and 
teacher (C45) Al Kaabi (2018)

Courses with new 
technologies (C46)

Chen et al. (2006) 
Karra and 
Papadopoulos (2008)
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Figure 2. Internal Relationship between BSC Indicators

Table 8. An expert opinion on the impact of BSC aspects

C1  C2  C3 C4

C1 – NO VL NO
C2 VH – VH VL
C3 L VL – VL
C4 VL L H –

Table 9. Numerical values of an expert opinion based on fuzzy scales

C1 C2 C3 C4

C1 (0,0,0) (0,0.0.25) (0,0.25,0.5) (0,0.0.25)
C2 (0.5,0.75, 1) (0,0,0) (0.75,1,1) (0,0.25,0.5)
C3 (0.25,0.5,0.75) (0.75,1,1) (0,0,0) (0,0.25,0.5)
C4 (0,0.25,0.5) (0.25,0.5,0.75) (0.5,0.75, 1) (0,0,0)

Table 10. The non-fuzzy value of matrix by the CFCS method

C1 C2 C3 C4

C1 0 0.0333 0.2667 0.0333
C2 0.7333 0 0.9667 0.2667
C3 0.5 0.9667 0 0.2667
C4 0.2667 0.5 0.7333 0

University  Performance Evaluation 

Learning and growth Internal process Students Financial 

� Rate of return on 
capital 

� Annual income 
growth  

� Costs reduction 
� Educational income  

 

� Students’ satisfaction  
� Service quality  
� Developing 

relationships with 
students 

� �e growth of the 
number of students 

�  Graduates’ 
satisfaction  

� Graduate 
employment rate  

� Timeframe for 
providing services 

� Information technology  
� Scienti�c publications  
� Productivity of 

facilities  
� Standard processes  

 

� Employees and 
professors’ skills  

� Satisfaction of 
employees and 
professors  

� Innovation in teaching  
� Professors and sta�s’ 

encouragement  
� Retaining sta� and 

professors  
� Courses with new 

technologies 
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Table 11. The primary direct relations matrix

C1 C2 C3 C4

C1 0 0.146 0.237 0.185
C2 0.646 0 0.236 0.168
C3 0.328 0.774 0 0.235
C4 0.257 0.098 0.718 0

Table 12. The normalized direct relations matrix

C1 C2 C3 C4

C1 0 0.1092 0.1773 0.1384
C2 0.4832 0 0.1765 0.1257
C3 0.2453 0.5789 0 0.1758
C4 0.1922 0.0733 0.537 0

Table 13. The overall relations matrix

C1 C2 C3 C4

C1 0.4346 0.4896 0.5304 0.3533
C2 1.0052 0.546 0.6958 0.4556
C3 1.099 1.1611 0.7224 0.6007
C4 0.9397 0.831 1.0779 0.4239

Table 14. Values of D, R, D + R, D–R

BSC aspects D R D + R D–R Group

C1 1.8079 3.4785 5.2865 –1.6706 Effect
C2 2.7026 3.0277 5.7303 –0.3251 Effect
C3 3.5833 3.0265 6.6098 0.5568 Cause
 C4 3.2725 1.8335 5.106 1.4389 Cause

Figure 3. The position of BSC aspects based on the two indexes D + R and D–R

C1

C2

C3

C4

–2

–1

0

1

2

4.5 5 5.5 6 6.5 7

D
–R

D + R
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As can be seen, the learning and growth and internal processes aspects are located in the 
positive region of the “D–R” axis, known as a causal factor in terms of the type of relation. 
The finance and students’ aspects are located in the negative part of the “D–R” axis which 
indicates that they are the effects in the relationships. As noted in Section 3, the normalized 
values of the direct relations matrix can be used as an estimate of internal weight between 
factors in the super matrix of ANP model. The results of calculations are reported in Table 15.

Table 15. The internal weights of the main criteria based on the overall relations matrix

C1 C2 C3 C4

C1 0.1249 0.1617 0.1753 0.1927
C2 0.2890 0.1803 0.2299 0.2485
C3 0.3159 0.3835 0.2387 0.3276
C4 0.2701 0.2745 0.3562 0.2312

3.2. Relations among indices of related to each of BSC aspects

The initial direct relations matrix is formed based on indicators related to financial aspect 
(Table 16). In addition, the normalized direct relations matrix and overall relations matrix 
are determined based on Eqs (1) and (2), and they are demonstrated in Tables 17 and 18.

Table 16. The primary direct relations matrix based on financial aspect

C11 C12 C13 C14

C11 0 0.4909 0.4581 0.2949
C12 0.2647 0 0.322 0.4422
C13 0.5609 0.5398 0 0.402
C14 0.479 0.842 0.3429 0

Table 17. The normalized direct relations matrix based on financial aspect 

C11 C12 C13 C14

C11 0 0.2621 0.2447 0.1575
C12 0.1413 0 0.172 0.2361
C13 0.2995 0.2883 0 0.2146
C14 0.2558 0.4496 0.1831 0

Table 18. The overall relations matrix based on financial aspect

C11 C12 C13 C14

C11 0.4188 0.7773 0.578 0.5311
C12 0.4939 0.5088 0.4786 0.5368
C13 0.7212 0.891 0.4458 0.6344
C14 0.717 1.0403 0.6278 0.4933
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Moreover, the results of calculations of the D + R and D–R in order to draw cause-effect 
chart, based on the financial indicators, are presented in Table 19. 

Table 19. Values of D, R, D + R, D–R according to financial aspect

Financial 
aspect D R D + R D–R Group

C11 2.305 2.351 4.656 –0.046 Effect
C12 2.018 3.218 5.235 –1.200 Effect
C13 2.693 2.130 4.823 0.562 Cause
C14 2.878 2.196 5.074 0.683 Cause

Accordingly, the cause-effect graph, based on financial indicators, is provided in Figure 4.

C11

C12

C13 C14

–1.5

–1

–0.5

0

0.5

1

4.4 4.9 5.4 5.9

D
–R

D + R

Figure 4. The cause-effect graph related to financial indicators 

Educational income and reduction costs’indicators are located in the positive region of 
the “D–R” axis, known as a causal factor, in terms of the type of relationship, according to 
Figure 4, the annual income growth and the rate of return on capital are located in the nega-
tive part of the “D–R” axis which indicates impact being them in the relations. The calcula-
tions are performed for the other 3 indicators. Tables 20–22 represents the overall-relation-
ships matrix, D–R and D + R. Also, the cause-effect graph is demonstrated in Figures 5–7 for 
student, internal processes and learning and growth aspects, respectively.

Table 20. Values of the overall relations matrix, D–R and D + R

Stu dents’ 
as pect C21 C22 C23 C24 C25 C26 D R D + R D–R Group

C21 0.421 0.511 0.462 0.588 0.339 0.140 2.464 3.01 5.471 –0.542 Effect
C22 0.554 0.293 0.366 0.516 0.347 0.150 2.228 2.24 4.470 –0.014 Effect
C23 0.552 0.396 0.265 0.502 0.360 0.113 2.191 2.05 4.246 0.136 Cause
C24 0.548 0.440 0.365 0.360 0.358 0.131 2.204 2.85 5.056 –0.647 Effect
C25 0.538 0.378 0.389 0.532 0.233 0.115 2.187 1.89 4.083 0.2921 Cause
C26 0.391 0.2215 0.2064 0.3517 0.2564 0.0589 1.4859 0.710 2.196 0.7758 Cause
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C21
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C24

C25

C26
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Figure 5. The cause-effect graph related to student indicators

Table 21. Values of the overall relations matrix, D–R and D + R based on internal processes aspect

Internal 
pro cesses’ 

aspect
C31 C32 C33 C34 C35 D R D + R D–R Group

C31 0.2957 0.3095 0.2789 0.4009 0.4005 1.6856 2.2235 3.909 –0.538 Effect
C32 0.6781 0.3242 0.4624 0.597 0.5423 2.604 1.6059 4.210 0.998 Cause
C33 0.2054 0.2039 0.1024 0.2032 0.1596 0.8745 1.4451 2.320 –0.571 Effect
C34 0.5063 0.3531 0.3403 0.2665 0.3495 1.8158 1.8901 3.706 –0.074 Effect
C35 0.5381 0.4152 0.261 0.4224 0.2697 1.9063 1.7216 3.628 0.185 Cause

C31

C32

C33

C34

C35
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D
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Figure 6. The cause-effect graph related to internal processes indicators

Table 22. Values of the overall relations matrix, D–R and D + R based on learning and growth aspect

Learning 
and 

growth’ 
aspect

C41 C42 C43 C44 C45 C46 D R D + R D–R Group

C41 0.8291 1.0425 0.9862 0.9442 0.7822 0.9913 5.576 4.967 10.542 0.609 Cause
C42 0.7799 0.6721 0.7607 0.7106 0.5908 0.7599 4.274 5.259 9.533 –0.985 Effect
C43 0.8318 0.852 0.6682 0.7748 0.5787 0.8691 4.575 4.857 9.431 –0.282 Effect
C44 0.9367 1.0021 0.8997 0.7139 0.6881 0.9091 5.150 4.638 9.787 0.512 Cause
C45 0.8523 0.9775 0.8237 0.8455 0.5452 0.8655 4.910 3.703 8.613 1.206 Cause
C46 0.7371 0.7129 0.7179 0.6486 0.5183 0.5882 3.923 4.983 8.906 –1.060 Effect
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Figure 7. The cause-effect graph related learning and growth indicators

3.3. Weights or priority vector

In this section, the weights or priority vectors are established based on the paired comparison 
matrix. The comparisons are made in these matrices, based on AHP or ANP techniques, 
which the weight vector is the results of these matrices. Hence, the importance of each of 
the BSC aspects in relation to the goal (performance evaluation of the university) and the 
importance of each of the indicators related to each aspect of the BSC will be determined by 
pairwise comparisons. After determining the BSC aspects and issues indices, the weight of 
each of the aspects and indicators should be calculated relative to the upper node separately. 

In the first step, the pairwise comparison is conducted based on the four BSC main as-
pects with the aim of achieving their relative weight in comparison to each other and relative 
to the target node (performance evaluation of university).

After aggregation of experts’ opinions (Table 23), the defuzzification of judgments by 
the CFCS method and based on Eqs (7) to (14), and after ensuring that the consistency of 
experts’ opinions, the weight of each component and inconsistency index are calculated with 
regard to Eqs (19) to (22).

Table 23. Compilation of experts’ paired comparison for BSC aspects (First Level)

Goal C1 C2 C3 C4

C1 (1,1,1) (2.874, 3.170, 3.446) (4.925, 6.010, 6.776) (1.065, 1.313, 1.669)
C2 (0.290, 0.315, 0.348) (1,1,1) (3.752, 4.762, 5.769) (0.263, 0.313, 0.39)
C3 (0.148, 0.166, 0.203) (0.173, 0.210, 0.267) (1,1,1) (0.191, 0.237, 0.313)
C4 (0.599, 0.762, 0.939) (2.564, 3.2, 3.797) (3.194, 4.222, 5.238) (1,1,1)

The non-fuzzy final matrix by CFCS method, the consistency index, and the final weight 
of the main BSC indicators are presented in Table 24. 

In the next step, the weights of each of the BSC indicators are calculated with the aim of 
obtaining their relative weight in comparison with each other. The results of these compari-
sons are reported in Tables 25 to 32.
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Table 24. The weight of the main BSC aspects relative to the issue goal

Goal C1 C2 C3 C4 Weight

C1 1.000 3.166 5.899 1.338 0.4242
C2 0.316 1.000 4.722 0.314 0.1665
C3 0.167 0.211 1.000 0.238 0.0598
C4 0.766 3.195 4.196 1.000 0.3495

CR = 0.0605 < 0.08

Table 25. Compilation of experts’ paired comparison for the financial indicators

Financial C11 C12 C13 C14

C11 (1,1,1) (1.414,1.721,2.048) (0.253,0.297,0.364) (0.157,0.187,0.231)

C12 (0.488, 0.581, 0.707) (1,1,1) (0.199, 0.254, 0.366) (0.133, 0.154, 0.183)

C13 (2.748, 3.367, 3.954) (2.731, 3.931, 5.034) (1,1,1) (1.231, 1.571, 1.931)

C14 (4.338, 5.348, 6.355) (5.451, 6.478, 7.496) (0.518, 0.636, 0.812) (1,1,1)

Table 26. Weight of indicators related to the financial aspect

Financial C11 C12 C13 C14 Weight

C11 1.000 1.731 0.298 0.187 0.1043
C12 0.585 1.000 0.257 0.155 0.0734
C13 3.365 3.907 1.000 1.583 0.4112
C14 5.308 6.406 0.643 1.000 0.4111

CR = 0.05 < 0.08

Table 27. Compilation of experts’ paired comparison for the students indicators

Stu-
dents C21 C22 C23 C24 C25 C26

C21 (1,1,1) (2.144, 2.569, 
2.996)

(3.383, 4.415, 
5.433)

(0.158, 0.188, 
0.232)

(1.813, 2.190, 
2.561)

(2.653, 3.277, 
3.277)

C22
(0.334, 0.389, 

0.467) (1,1,1) (4.166, 5.171, 
6.175)

(0.173, 0.209, 
0.265)

(2.232, 2.817, 
3.402)

(2.670, 3.120, 
3.542)

C23
(0.184, 0.227, 

0.296)
(0.162, 0.193, 

0.240) (1,1,1) (0.149, 0.176, 
0.214)

(1.090, 1.349, 
1.653)

(2.058, 2.569, 
3.120)

C24
(4.310, 5.326, 

6.337)
(3.776, 4.782, 

5.785)
(4.674, 5.697, 

6.713) (1,1,1) (4.021, 5.086, 
6.125)

(4.542, 5.571, 
6.592)

C25
(0.390, 0.457, 

0.552)
(0.294, 0.355, 

0.448)
(0.605, 0.741, 

0.917)
(0.163, 0.197, 

0.249) (1,1,1) (0.683, 0.758, 
0.896)

C26
(0.247, 0.305, 

0.377)
(0.282, 0.320, 

0.374)
(0.320, 0.389, 

0.486)
(0.152, 0.179, 

0.220)
(1.116, 1.320, 

1.463) (1,1,1)
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Table 28. Weight of indicators related to the students aspect

Students C21 C22 C23 C24 C25 C26 Weight
C21 1.000 2.575 4.381 0.188 2.196 3.311 0.1915
C22 0.391 1.000 5.117 0.210 2.416 3.656 0.1515
C23 0.228 0.194 1.000 0.176 1.363 2.587 0.0665
C24 5.266 4.739 5.624 1.000 5.026 5.501 0.4789
C25 0.459 0.420 0.748 0.197 1.000 0.765 0.0598
C26 0.306 0.274 0.392 0.180 1.313 1.000 0.0518

CR = 0.0973 < 0.1

Table 29. Compilation of experts’ paired comparison for the internal processes indicators

Inter nal 
pro cesses C31 C32 C33 C34 C35

C31 (1,1,1) (2, 2.397, 2.877) (0.381, 0.499, 
0.660)

(0.679, 0.929, 
1.259)

(0.428, 0.559, 
0.758)

C32 (0.348, 0.417,5) (1,1,1) (0.338, 0.431, 
0.574)

(0.577, 0.812, 
1.246)

(0.621, 0.775, 
1.058)

C33
(1.516, 2.003, 

2.625)
(1.741, 2.319, 

2.961) (1,1,1) (0.803, 0.985, 
1.175)

(0.591, 0.854, 
1.260)

C34
(0.794, 1.076, 

1.473)
(0.803, 1.231, 

1.732)
(0.851, 1.015, 

1.246) (1,1,1) (0.654, 0.890, 
1.162)

C35
(1.320, 1.788, 

2.337)
(0.946, 1.291, 

1.609)
(0.793, 1.171, 

1.692)
(0.860, 1.123, 

1.530) (1,1,1)

Table 30. Weight of indicators related to the internal processes aspect

WeightC35C34C33C32C31
Internal 

processes
0.18270.5740.9560.5082.5451.000C31
0.12790.8040.8640.4391.0000.391C32
0.25110.8960.9921.0002.2902.010C33
0.19730.9071.0001.0331.2621.111C34
0.2411.0001.1631.2161.2941.798C35

CR = 0.0606 < 0.1

Table 31. Compilation of experts’ paired comparison for the learning and growth indicators

C46C45C44C43C42C41
Lear ning 

and growth
(3.42, 4.21, 

5.10)
(1.94, 2.49, 

3.06)
(0.34, 0.46, 

0.66)
(1.64, 2.04, 

2.51)
(0.53, 0.66, 

1.04)(1,1,1)C41

(1.93, 2.74, 
3.60)

(2.74, 3.36, 
3.95)

(2.02, 2.82, 
3.68)

(2.67, 3.70, 
4.72)(1,1,1)(0.96, 1.50, 

1.99)C42

(0.56, 0.76, 
1.04)

(0.8, 1.1, 
1.23)

(0.49, 0.70, 
0.98)(1,1,1)(0.21, 0.27, 

0.37)
(0.39, 0.49, 

0.6)C43

(1.6, 2.322, 
3.28)

(0.69, 0.94, 
1.21)(1,1,1)(1.01, 1.42, 

2.02)
(0.27, 0.35, 

0.49)
(1.51, 2.14, 

2.86)C44

(2.56, 3.42, 
4.23)(1,1,1)(0.82, 1.05, 

1.43)
(0.81, 0.99, 

1.24)
(0.25, 0.29, 

0.36)
(0.32, 0.401, 

0.51)C45

(1,1,1)(0.23, 0.29, 
0.39)

(0.30, 0.43, 
0.62)

(0.96, 1.31, 
1.76)

(0.27, 0.36, 
0.51)

(0.19, 0.23, 
0.29)C46
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Table 32. Weight of indicators related to the learning and growth aspect

WeightC46C45C44C43C42C41Learning and growth

0.20414.1742.5010.4772.0650.7011.000C41
0.32222.7533.3452.8313.6481.0001.509C42
0.09150.7811.0160.7201.0000.2730.494C43
0.17952.3850.9601.0001.4780.3592.174C44
0.12913.3841.0001.0871.0090.2980.405C45
0.07361.0000.2950.4391.3430.3700.238C46

CR = 0.0861 < 0.1

3.4. Evaluation and obtaining the final weight of the indicators

This step consists of three sections: 
 – The established unweighted super matrix;
 – The calculated weighted super matrix;
 – The determined limited super matrix.

The unweighted super matrix is created based on results obtained from T-matrix by 
fuzzy DEMATEL technique, weights obtained from pairwise comparisons between aspects 
and sub-indexes and also the weight of internal relationship among the sub-indices. Then, 
this matrix is normalized with respect to the sum of column values, such as the T-matrix 
(weighted super matrix). Finally, the unweighted super matrix reaches to (2 1)k + -power (k 
is an arbitrary number) to obtain the final weights of each index, or sub index. It is notable 
that the Super Decisions software has been used. The final result is given in Table 33.

In the following, the final weight of the effective indices on the performance evaluation 
of university is presented in Table 34.

3.5. Calculation of university performance
In this section, the performance levels of the desirable indicators are evaluated by the experts 
in the studied university. In this study, the performance scale is applied based on Yüksel 
and Daugdeviren’ study (2010) which is divided into different levels. Finally, after gathering 
experts’ opinions, based on linguistic scales value, the current performance of each of the in-
dices are evaluated at the university, then the mean of opinions is used to assess performance. 
Table 35 shows the average university performance for each of the indicators.

4. Comparison analysis

4.1. Analysis of fuzzy DEMATEL results
The “growth and learning” and “internal processes” are in the positive region and dedicated 
to the cause of the cluster, based on the results of the data analysis (Figure 3). The net influ-
ence matrix (N) can be used for a better understanding of the position of each criterion and 
facilitating the interpretation and conclusion. The N matrix measures the strength of the 
effect of each criterion on the other criteria and is calculated through the overall relations 
matrix (T), as follows:

 ij ij jiN Net t t= = − . (28)
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Table 34. The final weight and ranking of BSC aspects and model indices

BSC’s aspects Local weight Normalized 
weight in cluster Final weight Rank in cluster Final 

ranking

C1 0.1176 0.2941 0.2941 2 2
C2 0.0818 0.2045 0.2045 3 3
C3 0.0758 0.1894 0.1894 4 4
C4 0.1248 0.3121 0.3121 1 1

Indicators Local weight Normalized 
weight in cluster Final weight Rank in cluster Final 

ranking

C11 0.0203 0.1726 0.0507 3 7
C12 0.0172 0.1463 0.0430 4 9
C13 0.0397 0.3372 0.0992 2 2
C14 0.0405 0.3439 0.1011 1 1
C21 0.0158 0.1934 0.0395 2 12
C22 0.0134 0.1637 0.0335 3 16
C23 0.0098 0.1195 0.0244 4 19
C24 0.0264 0.3230 0.0660 1 4
C25 0.0095 0.1165 0.0238 5 20
C26 0.0069 0.0839 0.0171 6 21
C31 0.0143 0.1885 0.0357 4 15
C32 0.0159 0.2092 0.0396 2 11
C33 0.0133 0.1750 0.0331 5 18
C34 0.0152 0.2009 0.0380 3 14
C35 0.0172 0.2264 0.0429 1 10
C41 0.0250 0.2000 0.0624 2 5
C42 0.0293 0.2350 0.0733 1 3
C43 0.0158 0.1266 0.0395 5 13
C44 0.0225 0.1806 0.0563 3 6
C45 0.0189 0.1512 0.0472 4 8
C46 0.0133 0.1065 0.0332 6 17

Table 35. The performance level for each index in the university

BSC’s aspects Indicators Average university 
performance

Ranking (In terms of 
performance)

Financial (C1)

Rate of return on capital (C11) 0.400 2
Annual income growth (C12) 0.250 4
Costs reduction (C13) 0.450 1
Educational income (C14) 0.275 3

Students (C2)

Students’ satisfaction (C21) 0.600 2
Service quality (C22) 0.625 1
Developing relationships with 
students (C23) 0.600 2
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This matrix determines the influence of the criteria on each other, if nij is positive then 
the effect direction vector is from Ci to Cj and vice versa. The N matrix for BSC aspects is 
as follows:

 

1 2 3 4

1

2
1

3

4

0.5156 0.5686 0.5864
0.5156 0.4654 0.3754
0.5686 0.4654 0.4772
0.5864 0.3754 0. 7

0
0

0
47 2 0

C C C C
C
C

N
C
C

 
 
 =  
 
 

−



− −
− −

−
.

The effect direction vectors of the growth and learning (C4) and the internal processes 
(C3) aspects are toward to the aspects of impact cluster regard to the Figure 3. 

Moreover, the output vectors direction from the growth and learning is toward to other 
aspects, because this aspect at the relationship axis is located in the highest position. This 
is because of the increasing priority of “growth and learning” after considering the internal 
link between aspects and indicators. Also, the vectors direction of growth and learning, 
internal processes, and students are towards to the financial aspect. Hence, at first, the 
growth and learning aspect should be developed, and then the internal processes and 
students in order to reach the expected financial results and the strategic goals of the uni-
versity. The results in this section are completely adaptive with the Kaplan and Norton’s 
(2004) strategy map.

BSC’s aspects Indicators Average university 
performance

Ranking (In terms of 
performance)

The growth of the number of 
students (C24) 0.400 5

Graduates’ satisfaction (C25) 0.525 4
Graduate employment rate (C26) 0.400 5

Internal 
process (C3)

Timeframe for providing services 
(C31) 0.625 3

Information technology (C32) 0.675 2
Scientific publications (C33) 0.725 1
Productivity of facilities (C34) 0.600 4
Standard processes (C35) 0.450 5

Learning and 
growth (C4)

Employees and professors’ skills (C41) 0.600 1
Satisfaction of employees and 
professors (C42) 0.450 4

Innovation in teaching (C43) 0.575 3
Professors and staffs’ encouragement 
(C44) 0.450 4

Retaining staff and professors (C45) 0.600 1
Courses with new technologies (C46) 0.450 4

The average performance score 0.511

End of Table 35
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Therefore, the requirements of other BSC aspects must be met in order to enhance the 
university’s performance. Apart from this, there are many gaps in comparison with the actual 
performance of the university which is necessary to be improved.

Also, according to Figures 4 to 7, the annual income growth is the first indicator which 
is very influenced by other indicators and other aspects, and the rate of return on capital, 
educational income and cost reduction are ranked next in order. The educational income 
and cost reduction indicators are in the upper part of the horizontal axis (D–R positive) and 
indicates the effect of these indices on other indicators in the financial sector. In the students 
section, the growth of the number of students is the first indicator which is very influenced 
by other indicators and other aspects. The students’ satisfaction, service quality, relation-
ships’ development of the students, graduates’ satisfaction and graduate employment rate are 
ranked next in order. In the internal processes section, the scientific publications is the first 
indicator which is very much influenced by the other indicators. The timeframe for providing 
service, information technology, productivity of facility, and standard processes are ranked 
in the next in order. In the growth and learning section, the course with new technology is 
the first index that is very much influenced by other indicators. The satisfaction of staff and 
professors, innovation in teaching, professors and staff encouragement, and employees and 
professors’ skills are ranked in the next in order, respectively.

4.2. Analysis of fuzzy DEMATEL-ANP results

According to Table 34, growth and learning are recognized as the most important aspect 
by the experts. Therefore, the university should provide some ways to encourage its staff 
and professors to increase their learning and growth. Creating a performance-based reward 
system will cause professors and staff have an explicit goal of their activities, increases the 
satisfaction of them and improves the continuation activity. In addition, they are able to con-
centrate on this aspect from a BSC and further improve the other three aspects of the BSC.

Generally, growth and learning aspect is known as an important factor in achieving the 
goals of universities and higher education institutions. Faculty members and university staff 
must always adapt themselves to modern systems and be prepared to accept new responsibili-
ties that require skills, capabilities, technologies, and even a new organizational structure. The 
growth and learning will enable the university to increase its innovation capability which is 
one of the vital duties of the university. Therefore, managers of higher education institutions 
should always consider the maintenance and development of the knowledge necessary for the 
students’ satisfaction and attention to the organization’s abilities in preserving the efficiency 
and effectiveness of processes in the future as an important issue in the university performance.

Also, educational income, costs reduction, satisfaction of staff and professors, the growth 
of the number of students, and the skills of the employees and professors are ranked from 
the first to the fifth, based on the obtained weights for the indicators in Table 34, respectively.

It must be noted that, the average value of the linguistic scale for the first four indices at 
the university under study is very low according to Table 35. This indicates that to improve 
performance, the university needs to prioritize the satisfaction of its professors and staff and 
also the growth of the number its students.
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4.3. Compared to current status

Comparing the performance of the university with the specified measures and determin-
ing the distance between the current status and the goals of the university is one of the key 
steps in performance evaluation of this university. The strengths, weaknesses and abilities of 
the university is identified, and the improvement points will be determined. Therefore, the 
functional level of the university is compared to the target level for different indicators. The 
results of the comparison are shown in the Figure 8.
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Figure 8. Comparison of the performance level of the university under study with the goal

As can be seen, the university’s level of performance in indicators of rate of return on 
capital (C11), annual income growth (C12), costs reduction (C13), educational income (C14), 
the growth of the number of student (C24), skills of employees and professors (C41), satisfac-
tion of employee and professors (C42), and encouragement of staff and professors (C44) is low 
and requires improvement in each of these indicators.

5. Importance–performance matrix

In order to prioritize improvement projects, Martilla and James (1977) presented importance-
performance analysis. On that basis, the results should be plotted in a two-dimensional net-
work based on the indicators importance (vertical axis) and the performance level (horizontal 
axis). Finally, the results should be mapped on the four quarters of the coordinate system. The 
importance-performance diagram for the university under study is indicated in Figure 9.

As shown in Figure 9, C41 indicator is located in the area 1. Maintaining the level of uni-
versity performance is very important in this index. Indicators that are located in the area 2 
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and have a lower priority in the improvement process are as follows: C21, C22, C23, C25, C31, 
C32, C33, C34, C43 and C45.

Indicators in the area 3 don’t have high weight, and the university performance level is 
low for these indices. The level of university performance is low for the students located in 
the area 4, despite being of high importance. These indicators should be considered in the 
process of organizational improvement and in future programs, and they should be priori-
tized to the promotion of university performance. These indicators include: C11, C13, C14, 
C24, C42 and C44.
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Figure 9. The importance-performance of the university under study

On the other hand, C14 and C24 indicators are recognized to be the most important 
performance indexes, while the university’s performance for these indicators is at the lowest 
level, compared to other indices. Therefore, the growth of the number of students should be 
considered as one of the most important stages in improving university performance in the 
future in order to achieve educational income.

Conclusions

In today’s global environment, organizations have a tendency to gain sustainable competitive 
advantages to consolidate their position in the market. The performance evaluation system 
is one of the tools that organizations can improve their position on market by using it. The 
continuous and targeted activities of universities in the field of research and technology re-
quires understanding of the status of universities, and the existence of a performance evalu-
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ation system will be of great help in achieving this goal. The performance evaluation system, 
based on BSC, provides a basis for the proper, optimal and successful implementation of 
the organization’s strategy and creates a framework for individuals to find new perspectives 
for their activities and organization. The BSC is a methodology that considers non-financial 
indicators in performance evaluation of organizations systematically. In this regard, a hybrid 
approach is applied based on ANP and DEMATEL under uncertainty as well-known meth-
ods of multi-criteria decision making. Hence, the cause and effect relationships between 
BSC aspects and indicators are investigated based on fuzzy DEMATEL technique, and the 
indicators importance are analyzed using the ANP fuzzy method. Then, the universities’ 
performance is compared with the ideal level and the distance among them are determined 
with goals for different indices based on the obtained results. Also, the strengths, weaknesses, 
shortcomings and abilities of the universities are identified. Finally, the priorities of univer-
sities are determined in order to improve the performance and policies needed for future 
decisions by the importance-performance matrix. In this study, the collected data included 
only a limited number of university professors. More studies are needed for more complex 
performance analysis and the generalization of the results of the present study with larger 
size and more work record in the major universities. Also, in future studies, other MCDM 
approaches (Fuzzy TOPSIS, Fuzzy VIKOR and other non-ranked methods) can be used to 
evaluate and rank small and large universities separately.
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